Abstract: Many articles discuss the importance of banking systems and their profitability as well as the factors determining these. This article examines the determinants of bank efficiency in the Albanian banking industry. During the second half of this decade a considerable decrease in the efficiency ratio of the Albanian banking system was evident. To understand which factors affected the efficiency, and whether Albania should control certain factors in order to improve efficiency, relationships between particular factors were analyzed using a multiple regression analysis. The study examines 16 commercial banks in Albania, from 1998 to 2015. It finds a significant relationship between efficiency, capital adequacy, the return on assets, and solvency. JEL Classification Numbers: G32 DOI: http://dx.doi.org/10.12955/cbup.v4.749
Introduction
Albania is a country with a weak and undeveloped financial industry, which mainly focuses on the banking system. The current financial situation is placing commercial banks in Albania into a vicious predicament. During the recent decade, credit risk increased substantially. Consequently, when a system becomes deeply entrenched with a highly toxic and risky portfolio, the problem is usually related to asset restructuring. In such circumstances, analyzing the financial sector to determine the factors that can return the system to an efficient state is very important.
This article mainly focuses on ways of increasing the efficiency of commercial banks in Albania in order to manage their risky portfolios. The paper aims to identify the deterministic variables that significantly influence efficiency and whether restructuring of the financial system is an option or a must for reform.
The following section contains the theoretical background to the most appropriate definitions for each of the variables and the relationship between bank efficiency and degree of financial leverage, provision coverage, capital adequacy, the return on equity, and solvency. The research question and the hypothesis are established following the literature review, while the third section describes the data design and methodology for examining the hypothesis. The fourth section outlines the variables and the statistical analyses, followed by a report on the main findings. The last section of this paper contains the main concluding remarks.
Literature Review
Efficiency ratio is defined as the ability of a banking system to cover the overall expenditure, based on overall revenue for the same period. The efficiency ratio of commercial banks of Albania has fluctuated considerably over the last decade. We expect a low efficiency ratio (revenues being higher than expenses) to lead a positive indication for the banks' profitability. For this reason we expect to find a negative relationship between efficiency ratios and the return on assets (Casu & Girardone, 2009) Bank solvency is defined as the ability of a bank to meet its financial obligations in the short-, medium-, and long-term (Ferrouhi & Agdal, 2014) . Usually a bank is considered solvent if its assets are equal to, or exceed, its total liability. In various circumstances, the bank may be unable to pay its debt. According to Jackson, Perraudin, and Sapo (2002) , solvency should be curtailed because it can lead a bank into default. Another determinant of efficiency is capital adequacy. The relationship between profitability and financial structure has been previously studied by Petria, Capraru, and Ihnatov (2015) , Berger (1995) , and Pilloff and Rhoades (2002) . Most of these studies have used the return on assets (ROA) as a proxy for profitability, and solvency, or capital adequacy as a proxy for financial structure.
Performance, in this context, is taken as an equivalent indicator of profitability and is defined as the ability of the company to make profits from all business activities (Owolabi & Obida 2012) . In other words, performance is an indicator of management's efficiency in using resources and adding value to the company. Owolabi, Sadiq, and Abiola (2012) found the main indicators in measuring performance were the return on investment, return on equity and ROA. In this article, ROA is used as the main proxy for identifying profitability. Further, Demirfuc and Detragiache (2005) explain that capital adequacy is the most important indicator when considering the risk of failure in a banking system. The degree of financial leverage is an indicator strongly representing capital structure. Hughes and Mester (2008) state that in order to discuss the operational efficiency of a banking system, capital structure must be considered. Efficient banks are allowed greater flexibility by their supervisory authority for leverage and risk in general (Fiordelisi, Ibanez & Molyneux, 2010) . Berger and De Young (1997) noticed that it is very important to have empirical evidence regarding the concept of bank efficiency and its determinants; they studied the relationship of bank efficiency relating to nonperforming loans (NPLs) and capital, using the Granger causality method on a sample of US banks. Provision coverage is the ratio of total provisions to gross NPLs (assets), and can be defined as the ability of a bank to cover loan losses. A high provision coverage ratio indicates a bank with a strong balance sheet. Therefore, we assume that an increase in provision coverage will lead to an increase in the efficiency of the bank. According to the Reserve Bank of India, commercial banks should aim for a provision ratio of about 70 per cent. Schneide and Lenzelbaue (1993) noticed an inverse relationship between profitability and efficiency. The relationship of these two variables in bank branches has also been studied by Oral and Yolalan (1990) and Miencha and Selvam (2013) , who emphasized the relationship between these variables. Meanwhile, Abbasoglu, Aysan, and Gunes (2007) failed to find any robust relationship between efficiency and profitability, and Burger and Humprey (1997) found that efficiency was more important in explaining profitability than market concentration of a financial institution.
Research Question and Hypothesis Development
Based on results of the literature review, we examine the following research question: Which determinants should commercial banks in Albania consider in order to better manage efficiency?
From this research question ensues the following hypothesis:
Solvency and performance are the main indicators explaining the variance of the efficiency in Albanian commercial banks.
This hypothesis will be tested, as described in the following sections.
Data and Methodology
This section describes the data collection and methodology, which involved 18 years of quarterly data.
Data Design
The 
Before running the regression, the variables were checked for missing values, which were omitted, leaving a sample of 67 observations. The variables were then checked for normal distribution, multicollinearity, and correlations, prior to running the regression analysis. Figure 1 shows a comparison between normal density distribution and the Kernel density estimate for the response variable: bank efficiency. As shown in this figure, there are no large differences between the two distributions, though the Kernel estimate is slightly left skewed with a minor kurtosis. Casu and Girardone, 2009; Schneide and Lenzelbaue (1993) ; Oral and Yolalan (1990) ; Miencha and Selvam (2013) Ferrouhi and Agdal, 2014; and Jackson et.al (2002) The results and findings relating to this equation are presented in the following section.
Main Findings
This section of the article provides the main findings and a structured examination of the summary statistics, variable correlations, multicollinearity, and regression analysis 2 . In order for a robust analysis, the variables were tested for multicollinearity, which refers to two or more explanatory variables in a multiple regression exhibiting high pairwise correlations. This can lead to inflated standard errors of coefficients and poor significance of estimated coefficients. To check whether our variables exhibited any problematic correlation, a Variance Inflation Factor test was computed (see Table A1 ). The previous draft analysis included NPLs as an explanatory variable with respect to efficiency, but due to its high multicollinearity, it was excluded from the analysis, resulting in the VIF-values ranging from 1.13 to 1.81. According to Jiao, Koning, Mertens, and Roosenboom (2012) , VIF's above five indicate a severe multicollinearity. This indicates that our variables were not strongly correlated with each other and therefore, the regression model would not suffer from multicollinearity. Rho Coefficient and P values in parenthesis. * significant at 10%; ** significant at 5%; ***significant at 1%.
Source: Author Table 3 shows the correlation between variables, based on the Spearman Rho coefficient, which is used to measure the strength of the monotonic relationship (the dependence) between variables. A high dependence between variables, indicated by a high correlation, can lead to biased results.
The table 3 shows several variable pairs with statistically significant correlations. Most are weak (|0.0-0.4|) or moderate (|0.4-0.6|), apart from efficiency and ROA, which are strongly correlated (|0.9|). Efficiency negatively correlates with both capital adequacy and ROA. This is because efficiency is calculated as the ratio of expense over revenue and thus affects capital adequacy and performance (which is measured here as ROA). When the efficiency ratio is increasing, expenses are increasing over revenue for the same period, and so capital adequacy and performance would be reducing. This situation poses a concern to the banking system.
During periods when expenses overcome revenues, the operational efficiency of the banks increase, and this consequently leads to a high degree of leverage because the rest of the gap will be covered using debt (increase of financial leverage); at the same time this makes a bank's balance sheet weaker, and reduces the provision coverage.
Also, when the efficiency ratio increases (expenses increasing over revenues) we expect the bank's ability to meet its short-or medium-term obligations to decrease. But the correlation matrix gives us a positive relationship. This may be explained due to the fact that the difference between expenses and revenues is financed by debt, which increases the solvency ratio (total debt/total assets). 
Where, CA = Capital adequacy ROA = Return of assets Therefore, an increase in efficiency (which is explained by an increase in expenses compared to revenues) reduces the capital adequacy ratio because the risk of the bank increases compared to its capital. At the same time, an increase in efficiency reduces performance (ROA) because net income decreases and therefore the ratio of ROA (net income / total assets) decreases. As explained before, the positive correlation between solvency and efficiency can be attributed to the deficit in revenue meeting expenses that can be financed by debt, and which increases the solvency.
Conclusion
It can be concluded that the efficiency of commercial banks in Albania is significantly affected by capital adequacy, return on assets, and solvency. In order to lower the efficiency (i.e. increase revenue over expenses) in the Albanian banking system, the Central Bank needs to take action to reduce solvency by lowering debt and increasing assets, which will increase the asset portfolio and decrease the debt level. In terms of efficiency, Albanian banks should try to reduce expenses and increase the revenue for the same period of time. These significant results lead to the acceptance of the tested hypothesis.
Table A.2 Probability and Quartile Plot
The P-Norm exhibits the standardized normal probability plot and is sensitive to the lack of normality within the middle of the range of the distribution. As shown in the left graph below there is no indication of non-normality. Meanwhile Q-Norm (the graph on the right) plots the quartiles of a variable against the quartiles of a normal distribution and is mainly sensitive to non-normality near the tails. As shown in the graph the distribution of the quartiles is almost very close to the normal distribution. It is accepted that the residuals are close to a normal distribution. 
